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A method of firing a green cordierite-ceramic honeycomb structural body containing a carbonaceous 
material, for example, an organic binder, comprising a two phase process. The first phase comprises 
firing the green honeycomb structural body to a temperature and for a time sufficient to initiate and 
sufficiently achieve release of the carbonaceous material while introducing into the furnace a C02- 
enriched atmosphere. Once the carbonaceous material is sufficiently removed, the second phase Involves 
further conventionally firing for a time and a temperature sufficient to initiate and sufficiently achieve the 
conversion of the green, ceramic honeycomb structural body into a fired honeycomb body. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use o£ this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of manufacturing a ceramic honeycomb structure object. The batch mixture 
containing the raw material which can sinter the predetermined amount which can generate a baking 
ceramic honeycomb is blended. This raw material is firmly blended with an effective quantity of a coal 
property ingredient. Plasticity mixture is prepared. Said raw material is formed in a non-calcinated 
honeycomb structure object. Then, this non-calcinated honeycomb structure object is dried. While C02 
introduces abundant ambient atmospheres into this firing environments, said non-calcinated honeycomb 
structure object in a firing environments Start emission of said coal property ingredient and it calcinates 
[ sufficient time amount ] at sufficient temperature to fully attain. The approach characterized by including 
each process which starts the inversion to the baking honeycomb object of this non-calcinated ceramic 
honeycomb structure object, and is heated at sufficient temperature [ sufficient time amount to fully attain ]. 
[Claim 2] The approach according to claim 1 characterized by the ability to generate the baking honeycomb 
object whose main crystal phase is cordierite when said batch mixture combines with other raw materials 
including the mixture of the kaolin clay and talc with which each is contained in this batch in an effective 
amount, an alumina, and other cordierite formation ingredients. 

[Claim 3] The approach according to claim 2 characterized by said coal property ingredient containing the 
hydrocarbon coal property ingredient of the liquid which has evaporation of less than about 600 degrees C, 
decomposition, or evaporation temperature, or a solid-state. 

[Claim 4] The approach according to claim 3 characterized by said coal property ingredient containing a 
macromolecule binder. 

[Claim 5] The approach according to claim 3 characterized by said coal property ingredient containing a 
hydrocarbon oil or a wax binder. 

[Claim 6] The approach according to claim 1 characterized by said coal property ingredient containing a 
graphite. 

[Claim 7] The approach according to claim 1 that an ambient atmosphere with said abundant COs2 is 

characterized by being introduced by the flow rate which contains about 10% of C02 at least in the midst of 

a part of emission of the acquired firing environments of said coal property ingredient by it. 

[Claim 8] The approach according to claim 1 that an ambient atmosphere with said abundant COs2 is 

characterized by being introduced by the flow rate which contains less than about 12% of 02 in the midst of 

a part of emission of the acquired firing environments of said coal property ingredient by it. 

[Claim 9] The approach according to claim 1 that an ambient atmosphere with said abundant COs2 is 

characterized by being introduced by the flow rate which contains less than about 10% of 02 by it in the 

midst of a part of emission of said firing environments of said coal property ingredient. 

[Claim 10] It is the approach of calcinating the non-calcinated ceramic honeycomb structure object 

containing the raw material of a predetermined amount which can be sintered containing the coal property 

ingredient of a certain amount which can generate a baking honeycomb object. This non-calcinated 

honeycomb structure object in a firing environments The approach characterized by including the process 

which starts emission of said coal property ingredient and is calcinated [ time amount sufficient at sufficient 

temperature to fully attain ] while C02 introduces abundant ambient atmospheres into this firing 

environments. 

[Claim 1 1] The approach according to claim 10 characterized by including the process calcinated at 
sufficient temperature [ sufficient time amount to start the inversion to the baking honeycomb object of said 
non-calcinated ceramic honeycomb structure object, and fully attain ]. 

[Claim 12] The approach according to claim 10 characterized by the ability to generate the baking 
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honeycomb object whose main crystal phase is cordierite when the raw material in which said sintering is 
possible combines with other raw materials including the mixture of the kaolin clay and talc with which 
each is contained in an effective amount, an alumina, and other cordierite formation ingredients. 
[Claim 13] The approach according to claim 10 characterized by said coal property ingredient containing the 
hydrocarbon coal property ingredient of the liquid which has evaporation of less than about 600 degrees C, 
decomposition, or evaporation temperature, or a solid-state. 

[Claim 14] The approach according to claim 13 characterized by said coal property ingredient containing a 
macromolecule binder. 

[Claim -15] The approach according to claim 13. characterized by^said.coal. property, ingredient containing a_„ . 
hydrocarbon oil or a wax binder. 

[Claim 16] The approach according to claim 10 characterized by said coal property ingredient containing a 
graphite. 

[Claim 17] The approach according to claim 10 that an ambient atmosphere with said abundant COs2 is 

characterized by being introduced by the flow rate which contains about 1 0% of C02 at least in the midst of 

a part of emission of the acquired firing environments of said coal property ingredient by it. 

[Claim 18] The approach according to claim 12 that an ambient atmosphere with said abundant COs2 is 

characterized by being introduced by the flow rate which contains less than about 12% of 02 in the midst of 

a part of emission of the acquired firing environments of said coal property ingredient by it. 

[Claim 19] The approach according to claim 12 that an ambient atmosphere with said abundant COs2 is 

characterized by being introduced by the flow rate which contains less than about 1 0% of 02 in the midst of 

a part of emission of the acquired firing environments of said coal property ingredient by it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This application asserts the U.S. temporary patent application 60th / preferentialism of No. 067 or 158 by 
Tudor C.Gheorghiu for which it appUed on December 2, 1997 entitled "the manufacture approach of a 
ceramic honeycomb obj ect . " 
[0002] 

This invention relates to the approach of calcinating the cellular mold ceramic object containing the high 
organic substance content batch which is hard to treat in more detail about the approach of forming and 
calcinating a cellular mold ceramic object. 
[0003] 

Background of invention The ceramic product or ceramic honeycomb object of a honeycomb configuration, 
Namely, a cellular mold ceramic object contains the extrusion and the shaping assistant for forming a 
plasticization batch. Ceramic a non-calcinated object is prepared by mixing various coal property 
ingredients and water with a ceramic ingredient. This non-calcinated body is formed in ceramic the non- 
calcinated object of a honeycomb configuration by the extmsion of a plasticization batch, and it is 
manufactured by finally calcinating ceramic the non-calcinated object of this honeycomb configuration at 
predetermined temperature in a firing fiimace. 
[0004] 

As the extrusion and the shaping assistant which are used for baking of the honeycomb structure object 
mentioned above, organic binders, such as methyl cellulose, a carboxymethyl cellulose, polyvinyl alcohol, 
and stearin acid alkali, a plasticizer, and lubricant are mentioned especially. Furthermore, other coal 
property ingredients like a graphite are contained in said batch as a pore formation agent. 
[0005] 

It is known that emission of said coal property ingredient or disassembly of this coal property ingredient is, 
the oxidation, i.e., the exothermic reaction, which emits a lot of heat. First, exothermic reaction will arise, 
the epidermis, i.e., the lateral part, of a member, and the first temperatxire gradient to which the lateral part 
of a ceramic object gets hotter than a core by it will occur. Then, the exothermic reaction of epidermis, i.e., a 
lateral part, becomes calm, and the field which exothermic reaction produces moves to the interior of a 
ceramic object. The common base is made fi-om the ceramic ingredient which is a good insulator, for 
example, cordierite, and since the cellular mold structure containing many channels is constituted, it is 
difficult for either conduction or the convection current to remove heat fi-om the ceramic object effectively. 
Furthermore, for cellular mold structure, there are whether the ligation reaction of 02 in a firing 
environments being promoted and becoming surface area, therefore the exoergic effectiveness of this 
interior will be worsened. A ceramic object shows forward or a negative temperature difference during 
emission of a coal property ingredient in itself. That is, the core of a ceramic object is higher than the 
temperature of the ceramic a firont face or near it, or shows low temperature. A remarkable temperature 
gradient will arise between the inside of a member, and an outside by this exothermic reaction produced in 
the temperature requirement of 500 to 1000 degree C when a ceramic object contains a graphite in a 100 to 
600 degrees C temperature requirement in the case of coal property ingredients, such as an organic binder, 
the temperature gradient in this member — a ceramic — stress may arise inside of the body and a crack may 
arise in that member by it This phenomenon is applied, especially concerning the member containing a big 
cellular mold ceramic member or a lot of organic materials. 
[0006] 

The crack initiation produced as a temperature gradient and a result is controlled, and the technique to 
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control is known well. By using air superfluous for combustion of a burner, the flame temperature of a 
burner is reduced on a certain technique, the temperature gradient of a flame pair product decreases on it, 
and the process to which the heating rate of a product becomes slow corresponding to it is included in it. 
However, the oxygen content ambient atmosphere of such a high ratio of reacting with the organic 
substance, accelerating emission by that cause and increasing internal exothermic reaction with superfluous 
air will arise that it is not desirable. 
[0007] 

The baking schedule carried out very slowly or the baking schedule carefully fitted to the specific product in 
a fumace must perform in itselfminimization of the temperature gradient generated during emission-of the — 



organic substance. In order to exert an operation on emission of a coal property ingredient, generally using 
the ambient atmosphere control in periodic kiln is known. For example, refer to U.S. Pat. No. 4,404,166 
(Wiech, Jr.), 4,474,731 (Brownlow etc.), 4,661,315 (Wiech Jr. etc.), and 4,927,577 (OTAKA etc.). Although 
ttie fully effective thing is shown about the use in periodic kiln, in order that, as for these approaches, 
perimeter air (20.9% of oxygen) may generally flow remarkably into a firing environments as for those 
approaches, it is not thought in the tunnel kiln that it is effective. 
[0008] 

Using a pulse baking technique as an alternative of proportionality (proportional) baking as an approach of 
controlling and controlling the temperature gradient in periodic kiln is also indicated. Pulse baking carries 
out a low heating rate including the process which uses only the burner output condition of high flame or 
one of low flame, without using a lot of excess airs (oxygen). For example, refer to the European Patent 
application No. 0709638 which is indicating the approach of calcinating the ceramic organizer using the 
furnace which has the burner which performs the letter object of low-power output baking by tums fi"om 
high power. Since crack initiation decreases, use of this baking technique is effective a little in periodic kiln, 
but when using it in a tunnel kiln, a difficult problem will produce this pulse baking technique. It is 
necessary to control the inflow of the perimeter air to the inside of the organic substance emission area of 
the furnace by another means for the open property of a tunnel kiln. 
[0009] 

Therefore, the purpose of this invention is quality and is by offering the amelioration approach which can be 
used for both the tunnel kilns and periodic kiln for calcinating the ceramic honeycomb structure object 
which guarantees stable manufacture of a product without a crack to solve the problem which the 
conventional technique mentioned above. 
[0010] 

Outline of invention The purpose of this invention abolishes the problem mentioned above, is to offer the 
approach of calcinating a ceramic honeycomb structure object, by this approach, by calcinating the inside 
part and lateral part of a non-calcinated honeycomb structure object to homogeneity, is a short time and can 
manufacture a ceramic honeycomb structure object with few cracks. 
[0011] 

The approach of calcinating the non-calcinated ceramic honeycomb structure object containing a coal 
property ingredient is characterized according to 2 phase baking process. Introducing the abundant gas of 
C02 for a non-calcinated honeycomb structure object into this firing environments into a firing 
environments, the 1 st phase starts emission of said coal property ingredient, and includes the process 
calcinated [ sufficient time amount ] at sufficient temperature to fiiUy attain. Once a coal property ingredient 
is fully emitted, the 2nd phase starts the inversion to the baking honeycomb object of said non-calcinated 
honeycomb structure object, and includes the process further calcinated like before at sufficient temperature 
[ sufficient time amount to fiilly attain ]. 
[0012] 

Preferably, C02 which exists in a firing environments is at least 10%, and said C02 is introduced by ratio 

[ as / whose 02 which exists in the ambient atmosphere by one side is about 10% ]. 

[0013] 

In the process mentioned above, since introduced C02 replaces 02 in a baking process, consequently the 
heat gradient between the epidermis of a non-calcinated ceramic object and a core decreases, a baking . 
cordierite ceramic object with few [ much ] heat deformation and cracks is manufactured. 
[0014] 

Detailed description This invention is an effective method of manufacturing the sintering honeycomb 
ceramic structure which does not have substantially the harmful effect as a result of emission of a coal 
property ingredient, and since it introduced the abundant gas of C02 for this ceramic before sintering, it 
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offers how oxygen includes the process which calcinates emission of said coal property ingredient to 
sufficient temperature [ sufficient time amount to attain substantially ] in few ambient atmospheres. 
[0015] 

The approach of this invention receives a bad influence by emission of a coal property ingredient, and may 
give it to any ceramic ingredients which should not be given to a hyperoxia content ambient atmosphere 
during emission of a coal property ingredient. As an example of a typical ceramic ingredient, it does not 
restrict and cordierite and an alumina content ceramic are mentioned. 
[0016] 

"Although this invention is-henceforth-explained about-a cordierite content-ceramic-in^^ 
above, this should not be considered as what restricts this invention to the ceramic ingredient. 
[0017] 

The raw material of a ceramic batch useful to manufacture of a cordierite ceramic honeycomb structure 
object produced by this invention may be chosen from what kind of suitable source of supply. High grade 
clay, talc, a silica, an alumina, an aluminum hydroxide, and a magnesia (MgO) generation raw material are 
conventionally used for such a ceramic, and are satisfaction also here. 
[0018] 

The desirable batch ingredients commercially used for manufacture of the extrusion cordierite ceramic 
object of very low expansion are clay, talc, and an alumina, and generally these clay is rubbed from the 
accumulated format, and constitutes filter plate-like kaolinite clay. Whether it manufactures by conditioning 
of accumulation kaolinite clay or a tabular kaolin processes the raw material batch containing the clay in the 
format which crushes a crystal accumulation object to a wafer, it does not interfere. 
[0019] 

It does not interfere, even if one [ which ] of many known techniques performs formation on the preform or 
the non-calcinated body suitable for the inversion to the cordierite by baking of a desiccation batch. In a 
cordierite product, the batch is mixed with a suitable binder depending on desirable porosity, and it may 
only press in the configuration of a preform, or you may form by hot pressing. 
[0020] 

it is like a ceramic honeycomb — even — it extrudes and comes out of desirable forming technique about 
commercial manufacture of the cordierite ceramic product of ****** again. The batch mixture suitable for 
extrusion can be prepared from the batch by mixing a desiccation batch with a suitable liquid vehicle. This 
vehicle may also contain a coal property extrusion assistant and water required to give sufficient non- 
calcinated reinforcement after shaping so that it may not break before pleisticity shaping fitness and baking 
in that batch. Or the extrusion assistant may be mixed with a ceramic batch ingredient. 
[0021] 

Said coal property extrusion assistant usually contains the hydrocarbon ingredient of the liquid which has 
the evaporation of less than about 600 degrees C, oxidation, or decomposition temperature containing a 
starch paste, a glycerol, and a wax, or a solid-state in methyl cellulose, a carboxymethyl cellulose, polyvinyl 
alcohol, stearin acid alkali, and the end of wheat flour. This kind that generally contains 20-35% of water of 
batch is fully plasticity, so that it can be easily formed in a very thin wall dimension, i.e., the preform 
equipped with the less than 1mm wall, by extrusion. This plasticized batch can be formed with sufficient 
convenience by rolling or press forming, and subsequently, rolling or the member by which press forming 
was carried out is used directly, or is assembled by the complicated configuration by baking before. 
[0022] 

Furthermore, although are not limited, and a batch ingredient contains other coal property ingredients 
suitable for using it as a pore formation agent containing a graphite, cherry ****, a piece of wood, a 
sawdust, and starch, it does not interfere. 

[0023] 

As mentioned above, generally by the conventional baking approach used for converting into a cordierite 
content ceramic product, a temperature gradient will produce said plasticization batch, or ceramic a non- 
calcinated object between an outside front face, i.e., an envelope, and the inside, i.e., a core, for exoergic 
emission. About an ingredient like an organic binder, emission of this organic substance or a coal property 
ingredient is the temperature between about 100 to 600 degrees C, and is produced at the temperature to 
about 1 000 degrees C about the graphite Mr. ingredient mentioned above. Although dissipation of the heat 
generated by the circumference of an outside, i.e., epidermis, is carried out more easily, since dissipation of 
the heat generated in the core of a ceramic object is not carried out for the insulating property of the 
cordierite ceramic object, it is more troublesome. Drawing 1 shows typical epidermis / core temperature 
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distribution of the cordierite ceramic honeycomb object calcinated like before which is not desirable. The 
inclination for the baking object manufactured to show a baking crack to a heat induction deformation list 
seems for there to be this temperature gradient. Since the organic binder with which a cellular object has a 
thinner cell wall, and a larger eel consistency is shown, and many differ more, and a graphite-like ingredient 
are used for maintaining the structure integrity (structual integrity) of these cellular objects, this 
phenomenon is likely to increase more. 
[0024] 

According to the approach of this invention, a cordierite ceramic product without a desirable crack is 
-obtained-in"-2-phase-bakingprocess~In-this-processrintroducing theabundantambi 

into the firing environments of a coal property ingredient emission field into a firing environments, a non- 
calcinated honeycomb structure object starts emission of a coal property ingredient, and is calcinated to 
sufficient temperature [ sufficient time amount to fully attain ]. Emission of a coal property ingredient, for 
example, a binder, is performed between about 100 to 600 degrees C depending on the class of organic 
binder, it is one side and, generally a graphite is removed between about 500 to 1000 degrees C. Generally 
heating to the 1st temperature [ higher than the 1st range or ] higher than the 2nd range is required for the 
emission phase of this coal property ingredient in itself according to whether the graphite of an amount with 
which that ceramic object is is contained. Preferably, the abundant ambient atmospheres of C02 are 
introduced into a fumace so that said firing environments may contain about 14% of C02 for about 10% of 
C02 at least more preferably. 
[0025] 

Although it does not mean limiting by the theory, relaxation of a crack is based on control of the exothermic 
reaction generally produced in emission of a coal property ingredient at :real target considered that the crack 
of a baking cordierite ceramic is eased as a result of the following phenomena by introducing C02 ambient 
atmosphere into a firing environments during emission of a coal property ingredient. As a result of control 
of this exothermic reaction, a temperature gradient will decrease and the thermal stress which a ceramic 
member experiences will decrease. It is theorized that this effectiveness is based on two devices which 
happen to coincidence about the reduction in the concept of control of exothermic reaction, and the 
temperature gradient as that result. 02 in a firing environments is transposed to the 1 st, and the amount of 
02 which can be used for reacting with the organic substance which exists in the ceramic inside of the body 
by it decreases. That is, generating of exothermic reaction C+02 ->C02+ heat decreases. The reaction of 
C+C02 ->CO which emits heat to the 2nd fewer than little exothermic reaction, i.e., C+02 ->C02 reaction, 
arises. 

[0026] J 

Drawing 2 is the plan showing the gestalt of operation of some tunnel kilns for carrying out the baking 
process by this invention. In the gestalt of this operation, a tunnel kiln 10 is equipped with the coal property 
ingredient emission field 12, i.e., an emission field, and a sintering field (not shown) is located in the lower 
stream of a river of the emission field 12. This emission field includes the temperature requirement of about 
100 to 600 degree C of coal property emission. 

The piping distribution system including many impregnation ports for introducing the abundant gas of C02 
mentioned above is formed in this emission field. This impregnation port is a part for the downstream 22 
of :inlet-port section 14 arranged in the following location, the combustion burner 16, a pars basilaris ossis 
occipitalis (undercar) 1 8, the roof section 20 near the inlet port of an emission field, and an emission field, 
and the side attachment wall 24 of a fumace. Refer to the U.S. temporary patent application 60th of the 
coincidence connection both transferred quoted about more detailed explanation of an introductory port here 
in this tunnel kiln and a gas distribution system list / No. 067 or 615. During coal property emission, if the 
abundant ambient atmospheres of CO (C02 ambient-atmosphere supply)2 generated externally are any, they 
will be introduced to a coal property ingredient emission field through any one or those combination of 
these C02 installation ports experientially determined are the most effective and/or efficient. 
[0027] 

The inversion to the baking honeycomb object whose main crystal phase of a non-calcinated ceramic 
honeycomb structure object is cordierite about a non-calcinated ceramic object is started after this first coal 
property ingredient emission phase from which a coal property ingredient is fully removed, and it heats 
further [ sufficient time amount ] at sufficient temperature to fully attain. When a ceramic ingredient 
contains a cordierite content ceramic, the temperature of the range of 1340 to 1450 degree C is suitable for 
this purpose. 
[0028] 
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This invention will be further understood by referring to the detailed example of the following which meant 

only explaining the approach desirable now for carrying out this invention. 

[0029] 

Example The ceramic batch suitable for manufacture of a cordierite content ceramic was prepared. This 
batch consisted of the conventional clay-talc-alumina batch component (inorganic substance), and generally 
in the standard tunnel kiln baking approach, it turns out that it is a problem, namely, it contained the coal 
property ingredient of a certain amount in the inclination for the product in which the ratio of a 
nonpermissible crack is show to be manufacture, a binder, a plasticizer, and lubricant. Especially this batch 

~consisted"of92:8%~ofinorganic"substancerand-7:2%"of-organic-substancer^ 

completely and the homogeneous batch was prepared, 
[0030] 

The extrusion batch for an example was separately prepared from the desiccation batch ingredient by adding 
water to a desiccation batch into a "LODIGE" prow shear mixer (Connecticut, Stamford). Water was added 
to about 31% of level of total batch weight, and mixing was continued [ sufficient time amount to attain the 
homogeneity of a batch ]. 5.66 inches (14.4cm) and die length extruded by sufficient pressure to form the 
honeycomb base 6.0 inches (15.2cm) arid whose consistency a diameter is 400 eels / square inch (62 eels / 
cm2) about this mixed batch. 
[0031] 

Next, the sample of a non-calcinated ceramic honeycomb base was dried and, subsequently to the inside of 
gas baking periodic kiln, it has arranged. The thermocouple has been arranged to incore [ of a non- 
calcinated ceramic honeycomb base / of epidermis / near and incore ], C02 with larger purity than 99% was 
poured in into the furnace through four openings which cover the burner of a furnace and are arranged. 
[0032] 

Table I is enumerating a baking schedule and the ambient atmosphere of a furnace, and the temperature that 
both the core of a non-calcinated ceramic base and epidermis produced in the list. The data generated about 
the example of this ceramic and the configuration of a furnace show the temperature distribution and the 
ambient atmosphere conditions of a core/epidermis which are acquired using the baking approach of this 
invention. When Table I where the result is shown in drawin g 3 and 4 is seen, it turns out that the non- 
calcinated cordierite object was heated from a room temperature to about 265 degrees C in 1 .33 hours for 
C02 concentration of a firing environments being maintained to about 2% (range from 1.1% to 2.8%), and 
02 concentration reaching the range from about 14% to about 16% first. The temperature gradient of the 
example of a non-calcinated ceramic base decreased from -77 degrees C (the temperature of epidermis is 
higher) to +6 degrees C (the temperature of a core is higher). This was considered to be a thing showing 
initiation of febrile coal property ingredient release reaction. Next, this ceramic base was maintained to the 
temperature of a before [ from 265 degrees C / 283 degrees C ] for about 2.33 hours, making C02 
concentration increase gradually from 2.5% to 20%. By change of this C02 concentration, the concentration 
of 02 reached the range from 9.5% to 13.1%. In the midst of the maintenance period of this temperature, the 
temperature gradient of a cordierite ceramic base should increase to the beginning from +6 degrees C to the 
greatest +21 degrees C, and, subsequently please care about having decreased to -1 degree C. 
[0033] 

It is shown that especially the table I had the stable temperature of a core in spite of the continuous coal 
property ingredient emission. This was considered that it is shown that depressor effect is in coal property 
ingredient emission exothermic reaction by C02. Please care about that it is thought that it was required for 
the firing environments containing about 14% of C02 to start this exothermic reaction depressor effect 
under the conditions of these fiimaces about this ceramic object. Subsequently, the temperature of this 
ceramic object was raised to 336 degrees C for the period from 3.67 hours when C02 concentration in a 
firing environments was maintained to 20% or more to 4.83 hours. Here, the temperature gradient of a 
ceramic object is [ about ]. -Please be maintained from 1 degree C before -7 degrees C, and care about that 
this shows that exothermic reaction is still controlled and was delayed remarkably. From about 4,83 hours 
when the temperature of the example of this base increased to temperature higher than about 400 degrees C 
to 8.83 hours, the concentration of C02 in a firing environments decreased to about 12%, and the 
temperature gradient increased it from -7 degrees C to +23 degrees C. Please care about that this shows that 
the exothermic reaction by emission of a coal property ingredient began again once C02 concentration in a 
firing environments decreases to less than 14% by a temperature gradient increasing remarkably. 
[0034] 
[Table 1] 
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C02 concentration required to start exothermic reaction depressor effect effectively should care about 
differing depending on many factors containing the configuration and the used baking schedule of the 
magnitude of the cell wall which a presentation, the magnitude of a ceramic object and a configuration, and 
a ceramic object show, the number of eels, and a fumace. In itself [ of C02 needed in a firing environments 
required to start exothermic reaction depressor effect / concentration ], it should determine experimentally 
about the system of each ceramic/fumace. 
[0035] 

If the temperature distribution of typical drawing 1 and the temperature distribution of drawing 3 are 
compared with the temperature distribution which manufacture the ceramic object which a crack produces 
especially with reference to drawing 3 , the temperature gradient between the inside part of a ceramic object 
and a lateral part is shown, and in order to manufacture a baking ceramic honeycomb structure object 
without heat deformation and the crack introduced thermally, it is clear [ as for the baking approach which 
the ceramic honeycomb object mentioned above ] that this* it is assistance further. 
[Brief Description of the Drawings] 
[Drawing 1] 

Graph which shows the temperature gradient between the cores of a ceramic honeycomb structure object 
and epidermis which were formed by the conventional approach and calcinated [Drawing 2] 
Schematic diagram of the equipment which can be used suitable to enforce the approach of calcinating the 
ceramic honeycomb structure object by this invention [Drawing 3] 

Graph which shows the temperature fluctuation between the cores of a ceramic honeycomb structure object 
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and epidermis which were formed of this invention and calcinated, and the ambient atmosphere 
concentration of C02 and 02 [Draw ing 4] 

The graph which shows the temperature fluctuation between the cores of a ceramic honeycomb structure 
object and epidermis which were formed of this invention and calcinated, and the ambient atmosphere 
concentration of C02 and 02 

[Translation done.] ^ 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
dazaages caused by tbe use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/12/2006 



JP,2001-524450,A [DRAWINGS] 



Page 2 of 4 




[Drawing 3 ] 
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